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(54)Title: OLEFIN POLYMERIZATION CATALYST AND PROCESS FOR THE PRODUCTION OF OLEFIN POLYMERS 



(57) Abstract 

An olefin polymerization catalyst enabling the production of olefin polymers with 
excellent polymerization activity and a process for polymerizing an olefin by the use of the 
catalyst. The catalyst comprises a transition metal amide compound of general formula (I) 
[wherein M 1 is Ti or the like; R l is alky!, (substituted) phenyl or the like; R 2 is -C(R 5 ) 2 
C(R 6 ) m C(R 5 ) 2 - or -C(R 5 ) 2 -X 1 -C(R 5 ) 2 - (wherein X 1 is a silicon-containing group or the like; 
and R 5 and R 6 are each hydrocarbyl or the like); and R 3 is hydrocarbyl, halogeno or the 
like], and at least one compound selected from among organoaluminumoxy compounds, 
ionizing ionic compounds and organometallic compounds. The process enables the production 
of olefin polymers with high polymerization activity to give olefin polymers free from residual 
odor, and comprises conducting the (co)poiymerization of olefins in the presence of a catalyst 
comprising a transition metal amide compound of the general formula: (1*2 N) k M 2 X 2 ^ 
(wherein M 2 is Ti, Zr or the like; j is the valence of M 2 ; k is 1 to j; R is hydrogen, 
hydrocarbyl or the like; and X 2 is halogeno, hydrocarbyl or the like) and an 
organoaluminumoxy compound, which is added to the polymerization system in a state 
slurried in an aliphatic or alicyclic hydrocarbon. 
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© T 4- Jl T ;t/ ^ — tf.U -tr X 5 K ; 

^ f- Jl T A, I x V A ? o ij H\ if y'l'T/l'^-^A^J'D ij H\ 

-f V^o If^y* $ - *JU*J>7 o ij h% if^T^Un^^o 

s^if-^T^ $ x* A^>r F5>r K„ jzr^jvrji x-+>a 

£*r$?£ 1^*17* * x»> Alb^-^t LT, Tia©5£ (IX) t? 

R'„ A 1 Y... (IX) 
C^*K R* li±Efcfl»T?*tK Yli-OR b -OS i R e , 
-OA 1 R 4 2 &, -NRM, - S i R ' 3 ££ fc{i-N (R«) 
MRS ntt 1 ~2t'*5> R b . R e „ R d & £ 

R h l*yf;l/&. x^;ug % -f^a^S, >f 7 7fiH % ? 
n/^**/*^ 7xi;H<Et^^t, R« {iTk^, x 
f^S> -fV7ntA|, 7x;;H v h 'J ^ ij ;t,g£ if £ 

^bs R f fe«kc;R' ti^f-^s. ;nyit^^t 9 ) 
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(i) R'.Al (OR b ) 3 -.T-^fr£tl<ML£®U izbXtt 

(ii) R'.Al (0 S i R «,),-„ T»*> $ ft £ Yb£*8k fc^« 
(C 2 H 8 ) 2 A 1 (OS i (CH,), ) „ 

(iso-C 4 H 9 ) 2 A 1 (0 S i (CH,), ) > 
(iso-CiH.X.A 1 (OSi (CH,), ) «t% 

(iii) R'.Al (0A.1RS),., vmt> £ ft Z <t&®, tztx.it 
(C 2 H,) 2 A 1 (OA 1 (C 2 H 5 ) 2 ) , 

(iso-C 4.H,) t A 1 (0A1 (iso-C«H,) 2 ) t£ to 

(iv) R*„ Al (NR'i),.. T-gfr £ft3ffc<£«g!U fct;ttf 
(CH,), A 1 (N (C,H 5 ),K 

(C 2 H,) 2 A 1 (NH (CH,)) „ 

(CH,) 2 A 1 (NH (C 2 H 5 )> , 

(CiHi), A 1 [N-(S i (CH,),),] „ 

( iso-C 4H 9 ) 2 A 1 [N (Si (CH,),),] t£ to 

(v) R'.A 1 (S i R',),-. T-mt> ZftZtt.it®, tztJUi 
( iso-C *H ,), A 1 (Si (CH,),) tt to 

#fS1fJTIi. ZtHoOo 5TfcR',A U R'.A 1 (OR-),-., 
R'.A 1 (OA 1 RS>i- Ti^$n^ti7^ ^ -V Utt^fy 
ZZb&mftMtLTmtfZz ttfVZ, R* ^^yr;^^st 
n = 2Xh%tt&W®i,zn£L^o Zftt><D&1&T)l, i - 
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>s£m&« ( i ) ©#£7*1^ * u y j yz&ikm&tsitzfr^ 

ttzl* 2 m&±<D a-*U7 h VMiS >J x>|t; v 

^TfeT^m ZtlZ* 1/ 7 4 > t bXittz xf 1/ > % y n £ 

i/^n^y-rv, ^oa,^^ , JV # }]/ % y > 5-^^-2- 
J JltfJlZy^ f hr>?n Kx-tr> % 2-* f- ;H, 4. 5. y * J 
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-1.2. 3,4, 4a. 5,8, 8a-*? * h Kof?^ U h* — ;b 

**vl/>f>a, -f*-3>B, H*-f tfS/irn [2.2.1] 

iff*®*- h 'J *«J7A. >J?-^a, 3E|ft, 
*;l/^>7AfOa, j3 -^&m*Jl>tfym&m& ; T ? U ^iyf 
*>T?iJA|if^ 7?ij;n D -7 D h!;K T?»j;l/$^y:/ 

>>K * * ? «J A|xf^, ^ * ? ij ;Hfe n -7-n h*;K y * ? ij 4,g 
■< VZfu e;K y * ? ij jiWln-zfi-Jl^ t 5 5 \) jiWt^ v^f;^ 

HtKv u J: tf*©**** : ffci* 

— -fc*© t"x;t,x^f;H ; T ? "J ;l/itr U 2/ S>;U, y * ? >J 
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4M;:£a6£a-:*i/74 > ® §I£ li o . 5 ~ 9 9. 5?;^, ut. 
Is < l£ 1 ~ 9 9 t^iXlt'feSO^li b^o 

*U7 4 >fi£ffite& ( 1 ) *I^tl/7-f >£££{*©Sg 
^•^fc J: *3#f,nS^- U 7 4 >%m&tiHZte^ #yx^l/>. #ij 
^Dh't/> v *iJ^f #'J (4-yf^-^>f>-l) , #y/\ 

f-JV-l-^yf-y^m^^, 7a \?v y . ^f>*im^oi, 

^;t/*££# % a U 7 >f y • T ? 'J J\,mx.T-J\,&&&#; > a - 

y • a-tl/70- 
a-tt/70-y^'J ^^n-7*f-;l/*S^i4:> a - * U 7 4 y 

• * *? 1 y^a-f y7*fi*i^ft, a-ti/7-o.^?u 
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U7 

7 * > • Sit*-A • i ? >? ij j\,Wt7 i) i/i>A,*X&&, a-*U 

£ fcfijiea - * is 7 >r y 1 1 C y^xy, -rvyuv. i, 
4-^ + U-^x>, 5>S/$rn^:/*S>x:/ % 5-xf ijf>-2-; 

L < , #Cx 

1/ > © J£&g£. ltlixfl/> irM^^^S^ 3 JU_h© a - * 
U7>f > £©£fi£t::#jg-e&£o 
*t^^ vm^flSfefe^ (1) *M^fc,>U7-f >(0 (*) S£ 

>> ^ + ^7*^>, Ff*>, *Tttfc£ 

©At I£®E#Ht7|c^ ^^n^>^> N i/^a^\^-9->, / * )l i/ 9 

viyfyitzowmmaut*** mi^x^ 

» 0. 0 0 0 0 5 -0. l;'J^Ajfn<li» 0. 0 0 0 1 -0 



WO 98/34961 PCT/JP98/00515 

(A) ^©ilg&mil^ l t^i^Lt, r;i/ $ i*m=?-ifi, ii 

ff**Jl~10. OOfltA, fft Kli 10-5, OOOt^i: 
5 J: d ttfiTffi^ £tt<5 0 

A) ^©a^^RK^ 1 t^KStLT. *n>H»^# N & 0 
. 5~2 O^^k flF^l^lil — lo^^fcftSJ;^ ttftTffl^ £ 

S/ft^-«(B-l) tOTA; -fA^l UT* ««\ fto 

- 2 0 0 0£ L < lift 0 - 1 0 0 J: o ttg-Ciftg 

n > i *Ai:#bt> iiSs o~iooo L < lift o - 

5 o o *At4*i ^ncST^stcjcbrffl^^nSo 

A) „ tSTAJ-OAt + i/MttCB-l) Jctf/ifcfcli-f 
fit-f*>ttfl:#*(B-2) . $ &(=t*W«T* Afc-frttCB-S) 

17; KYfc^ft (A) , WfBT* * A** Wfc£$(B-l) *>«fc 

cf/*^tt-f*>fls>r^>ttfl:^ei(B-2) , *sci£UT^r«T^ 

^ -*) Aft£!&(B-3) £fi£Sfl-T?iI£U jfiMKOSUTSfSNFllI 
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-1) *>' J:cf/*fett^^>fb-f *>ttYb^«(B-2).*j J:cf^r«T4, 

^-^Aft^ftCB-S) i*> fift- 1 0 0 - 2 0 O'C, jf$L<|i- 
7 0-10 OtmSlttStSCt^tlS, *fc. Mi^iS; 

S£&gli> - 6 0-2 5 O-C^it^-e^t), tt^Tfe 8 0-2 
5 0 8 C\ £ ^ tw (i 1 0-0 - 2 2 Ot, #Clil 2 0 - 2 0 0 °C©$& 

< Okg/cm 1 , iOJf$l< tt**tE~ 30kg 

/cm 2 ommr&Zo ttz. m^^m cm^wm) \t, ito. 
i - 4 mm. &t b < « o . 2 - 2 i$ffgTfc£o 
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^i^fttltli, xfi/>/a-ti/7^ ii^5 5 

/ 4 5-9 8/2, #£U< 1* 6 0/4 0-9 5 / 5 ©3&BB-C& 0 , 

^;^7D-k-h (MFR)^ Ifo. 0 1- 2 0 0 g/104K 

b < (i o . 03-1 00 g/10#©i6Kc:& f). fisr 

0. 85-0. 9 5 g/cm 3 , jf^UiJO. 8 6 - 0. 9 4 g 
/cm 3 ©$&H{;:&£fi£ft#&s 0 

*&w\z&z*vn >m&mm® (2) i*. 

(A' ) TE-Sg^: (II) "C|$n5I^il7; Yit&tyk^ 

(B) (B-D W^t;u * 

(B-2) 5I!^I7J Kfc£<8i (A' ) tKmLTJ*ytt£ 

(b-3) ii®&m<t&y}frz>m\£tiz'j?t£ < t *> 1 naxt&yi 
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kit. *v? 4 ym^mmm (2) ^Mt^mco^ti 

( A' ) l^ijy * Kfb£%i 

*fg*JITJH^bft£ (A' ) M®&mT* Kfc*«tt. T^-& 

a; (in vmtstiz4t&®'c&z 0 



3$*, M 2 (*JiJfflSm3~6&©gf£#.Mj0ii^£^U 
R M ~R 2e tt> 2Ww|!3--efcJI4-oTV>T*> < J; < x tJc^JSC^ 

- C00R 21 > -N (R 22 ) C (0) R 2 \ -0C (0) R 2 \ 
-CN, -NR 25 2 £*li-N (R") S (0 2 )R 27 £^1- o 




(II) 
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y^nh*^, q-t*^;K -fvyf^K sec-^^^K tert-y^;u % 

^>5^k is situ? Qmmm^&fr i ~2 o ®a^^/c(i^iK 

# l ~ 2 0 coy l ~ 5 mW:& Lfcjf &y 'J 

if© •> ? nr;^;l/i : h:-;K ^d^-;K i/^n^* 

^^f;l/7x-;l/i/ij;k * * ^ 2> 7 * - ;H/ »; * £ tf £ ft 

So 

'>*£*<¥tf&ft* 0 

*- J + 2, 4.6- h 'J yfA7x;+i//ii^|Sifbtl5o 

-COOR 2 \ -NCR 28 ) C (0) R 2 \ -OC (0) R 2 \ 
-CN. -NR 2S 2 SEfctt-N (R 28 ) S (0 2 )R 27 (fc«U R 
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21 ~R il \*mm®*m< 1 ~5 ©t *+"****-r. ) -c^an* 

Stltli, -COOCHa s -N (CH,)C (0) CH, N -0 
C (0) CH,. -CN. -N (C 2 H 6 ) 2 . -N (CH,)S ( 0 2 ) 
CH, ££#£tfbtt*o 
^:R"-R 15 t^$n§l0^ £© 2<S£l-b©£, b < li 

'^oiejsi/t^TU^, c©*§^ % 2ffl*/cii-enjE{±© 
*{cffi^-r^S5^©^^n^tS[^ 3 ~ 3 o om^&mmfr&z 

ml*. 1 £ 2 Xi&Zo 
n IS. 1 J/;|i2 -e&£ 0 

( (E.)A 1 ). 2ffl0lII^^iA t5 ^ i|;t> 
HftttKli. - (EJA'-Ifcli- ( E „) A 1 - (EJA'-Tf 

a 1 i*. jgja^fii 4®s©]k^£^u attract mmm*. 

<liiIH?*fcliy>fIIfT'*5o ttznfr 2 ©^Kli. A 1 
Eli, IXc^-T'feUfcoT^Tfe Stfft. tK^. Slf!. 

<c< tfe 1 s©ii^£fciicnb©jic^£#wt-sa&gT&o v 
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1 iOJIf^tft5tlliTifee o i/:ET^^tl5 2{@J£(±© 
( (EJA 1 ). t^$n§2fi©ltJgf^fe^f5^Ag t t 




pl*> 0-4 <DlEft-?** 0 

X 2 li> ^oy>|^ iSt^HC^g 1-2 0 ©iStft* 

st&. i~2o OAoy y<t&.<t*mm. mm^^m. 
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5, 

1.-2 0 <D6i<t7tmmt btlt, t;|/ + ;us, 
T;i^-;t,g. 7'j-A7^ + ;i/i, T<J-;i>g/«c 
«fc 0 Eft fad y^/K xf^K 7d^k 7^ 

Jl^Jim ; i/ 9 uKyf-Jl^ i/9W\*z/j\,^ j & & ^ ,|, ^ T ^ 
v Vf-^tt ? n T)\,*)l,m ; t*rwK T'n^zw^ •> ? n ^ 

^OT;l/>5r-;t,S ; ^ > 7 x ^;u x ^;U % 7 x - 

t^/i 'J - ^7^ + AS ; 7 x-A, h ij ;K 

;U!7x-;k hij>f;b7x-i, xf;i7x-;k 7*oe;U7x 

h*7x^k -*-7^;k ^f^t7f/K t>mj;k 7x 

KfRK^tt^ 1-2 0 OADy>fbKfb7](iStLtii, 

1-2 0 ©Mffc;k?|gK^ny >#fa&Lfc&#^tf £> 

7h + -/4*if®7^3ti/|;7x;ti/, yf;i,7x; 
+ v / . i?yf;i/7x/f-> > t7h^->/iif®T'J-n + i/i ; 7 

^ 7 * * - K 7x-iX^7^-K ^ X ;t/ 7 * * - K 
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■^;i/x;l/7^ * - p-h;t/x>x;i/7>f ^ - by ;u ^ 
>> KfbTK^M^^ U ;U ; ^ > y ;k i? 7 i-A y £© 

■'J^Dt^J/U, h ij •> ? o /\ * -> * i/ ij hijyi-;^ ij 

*s<"J;k h y t?^^ b -u Kft**a*v y ;u : b 

y * y ;ux-<r;t/£ £ ©fftft7kf£ii& -> y y ;t/^-x 
h y ^ 3^1, -> y Jijf ?)\,u £©>w ^g^T;i/^;t/$ : hy* 
^;ui/y £©w*ffii*7 y -;ug/.c £rt<#tf t>n« 0 
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nPr Me 




nPr Me 

sBu 




tBu tBu 




tBu tBu 
nOct 




nOct 
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CI CI 
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0 
II 

Me C-Me 
COOMe N W 



^v^N^ X C1 /n^N^ ^Cl ^v^N^ ^Cl ^^N^ .CI 

©^^0! ^N^C! ^N^d 0C,X a 

iPr 



COOMe X N N 




Me' - C-Me 
II 
0 



f ^X/ N \ ^Cl yvN N ^Cl ^\^N X 




Me^Jk^Me 



Me^V^Me Me^^Me iPr'^MPr 

^wN x ^(CF 3 S0 3 ) ^2n^ N ^ ^Me ^.N^ ^Me 

x (CF 3 S0 3 ) *^Sk ^Me ^Nl' x Me 

a 

tBu Me Me Me Me 

^v^N^ /Me Meo^N^ ^Cl ^vN s ^Cl 

COT Ti TOT Ti fOTOL Ti 



Me 
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U nPrliD-yDk^HBb, i P r lii-^o tf^i^f L s 
s Bulisec-^f tBuli tert-^^^S^-^ U n 

0 c t \tn-t ? TJimZTF-To 

*3&9!TH\ iEOiSttfls^ftCfc^T* ^ * > £ □ - 
A. A 7 -0 Ai:|»^fellU7 $ Kfc#tt (A' ) 

* - So 

:nb0ilii7 $ Kft&tt (A' ) ©*T-. M 2 
0* L < tt«^W«iB©K^©^aA< 3-30 ©att&fl:**^ 
^>-tf >tt £©3?SJfe&Yfczk£fl:£«i©g&&T& 

:nbOS^!7; Kft#« (A' ) tt*Skt?fl|iryrfe J: H U 

^ii:i5ti/7^ ym^mmm (2) -cjg^nscB-i) *r 

fi*©fl:£«*C&*o CB-2) Kfls^tt (A' ) tsj£ 

l^^©<b^^T*fe-5o 

£ft (A' ) (B-l) 1T'«T;i/5-^A^*S/Yk^« % (B-2)'-r 
(B-3) ^m^Mfb^-^ (B) itfec, ^Ii:i&bTiit5i:^ 
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fcaa^ttfi* (C) £^-e^T*>«fc^o 

a ym&mmm (2) -e&KKicfctm^fcn* (o a 

&^ttJa#li. *«*fctt^a©fl:^ttt?*^-r. ffcg^i o~3 

0 0tfm> fflbdi 20-20 0 # m ©jgtfctfctt ^ UiSS&^tt 
©@##&ffi £tt£o C©? £&aft£^ £ LTli^?L§l®Kb<Bi# 

^ttWKliS iO,,Al,0,,MgO,.ZrO>T 

1 0 2 N B 2 Os. CaO, ZnO, BaO, ThOi ttif, * 
li:n^*^trS^tt, fctiLliS i 0 2 -Mg 0. S i 0 2 -A 1 , 
0, , SiOrTiO,, S i 0 2 -V 2 0 8 . Si0 2 -Cr 2 0 s , 
S i 0 2 -T i OrMgOftt'^tf: 6 0 dft£©* 
tSiOt £ ckO'A 1 , O, frbtezmfr ZMtttltz'Jrtj; < t *> 1 

ttfcs ±SI«ai?Yt:tl(r(i^*©N a 2 C 0 3 „ K 2 C0 3 . Ca 
CO 3s MgCOj „ N a 2 S O* . AhCSOOa > BaSO, % 
KN0 3 . Mg(NO,) 2 . Al (NO 3)3 . Na 2 0> K 2 O, 

l i 2 otttoKBii, mm&, mwtm. 

-©J; (C) a&^ft!I#tt!l£5& X CfSS&C i: 0 -£-©tet£ 

tta<c**< v *&h.w&* l < £nsfi#w:> 5 0 

-1 000m 2 /g. U < {* 1 0 0 ~ 7 0 0 m 2 /g©&ffl(;: 
&*KfcB?L&S#0. 3~2. 5 c m 3 /g©®ffl{;:&£ c <k#M 
£ L^o ifi^li, e&gfcE&bT 1 0 0 - 1 0 0 0 1C, ff* Kli 
1 5 0- 7 0 0 r-e&JSLTM^ ZtlZo 
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£ £ K> *»WtwM^Sii:©-e#-5»tt^tta(* (C) tUT 
{*> 1 0- 3 0 0 ii mm lz&zm®'(b<k®<Dm%Ltf;tei^ 

<D§tmm?WL#2~ 1 4<Da-:*l/:7>r > fc LT£fi!c * *l 

5 (#) g^ttSfcttb-^^n^lJ-V, 

*58W{c«l«2|-l/7-f :/fi£mtt& (2) li. ±CcDJ:'9tt»» 
i!7^ Kfc*tt (A' ) t.'CB-l) tl7AUnt*m 
Ok (B-2) <*>fc-f *:/f*fc<£fc:fcj;Ef(B-3) W« 

ft*4>tt < 1 *> i moit^^n ( b ) <&mtzm brsa^^- 

tfc&tt: ( C) tfr So 021:, t l/7>( >fi-£JBfel!jg ( 2 ) £• 
>g£ffiftfeii (2) ©#&Ttr. tl/^ >£i£&S££-fr£7K 

(1) (A' ) (B-l) tS7;t/i^-!;At+i/ft^i % (B-2) 

-f * ><k4*y&{t<k&ts <kcf (B-3) ta^Rft^ftitftis 
< t 1 8©j£# '(B) (JKTmc rj&# (B) j tV>-5 0 ) 

(2) (A' ) tfofr (B) *^J6ft«$-fryi:«[JSE*S^S^flS 
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(3) m& (a' ) (B) it tzmmftfr, 

(b) %&m®mm"cm&%izmmir zx&o coi^ ( 

(4) fi£# (A' ) £3K&?tfc&# (C) KfiftLfcHMtiSaK fc£ 

(B) ^fiEEcD«l^Tfi^5SlC^io-r^^j£o 

(5) (A' ) tf&ft (B) (C) Cfi^U; 

(6) (a' ) tm& (b) ir£$&&^tfcjB& (o ca^ifc 
f&m&fr. ts&ttfcfr (b> *€E«©«j!ETm^g^asiiD-t**^ft 

o (B) li v H--et)*tiot^TtiJ:K 

(7) (B) ^SSft^ttfitt (C) KJ&#Lfcj|*H|tjfc4K 
(A' ) £EE©liJ?T*E£3£t::8s;0n-f £2rj£ 0 

(8) (B) (C) Kfi»LfcMJ*]5R4K ( 
A' ) , (B) ^ttl0ifTl^i:$tof§^ o 

-bia©®&^tt&tt (C) (Cfig^ (A' ) (B) 

CI*. firE* U 7 ^ >S£Mft*J& ( l ) ^M^fctl/70ll^ 
*©S£;frftTttJB3ft5*ffittftffc**|«fl:fcHa^ *>©££tf 
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^i/?^ >S£Mftfej& (2) £ffl^r. *U7j >©E££*t-5 

CRtT, ®g£HT * Rfc£«8i (A' ) li N SCE^S 1 U * . 
1^ flftl O-'-l 0 L < li l o ~ 7 - l o - 3 *Jib 

W®T;l/ S ^ A** Wfc£f&(B-l) ti. (B-l) tt>(07;i.U^ 
Sgil7; Vfcit® (A' ) *©3&&fill^ (M) 
b<D*)\,it C(B-l) /MD ®3r 1 0 - 5 0 0 0 ;ffiL<(i2 

0-2000 t«5J; : ^t"Cffl^bn5, << *y<t>( Jty&it-k 

«fl(B-2) fi, (B-2) igg£JST$ Kfc#« ( A ' ) 

II? CM) k®*)ltt CCB-2) /M) 0, jf^L 

< ti 1 ~ 5 btiZ J: -5 fcttTffiv* £>ft£ 0 £"®&^fl:<£&i(B-3) l±. 
(B-3) S^^I7; Kfc£% (A' ) *®&®&mW^ (M) 

t©^;i/jt c(B-i) /m a«o. oi ~5 ooo,jf$b< 

liO. 0 5- 2.0 0 0 kteZZ? ftitffll^ns, 
fi 5 0 ~ 2 0 Ot, J?H(liO-l 7 0 °C© 

mmv&Zo m^Bti\t, m%nm~ iookg/cm 2 ,jfH 

< Ii3rffi~5 0 k g/cm ! ©fc#T*C* *K S^SEfcfcU ®#5S. 
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*i>7 j ym^mmm (2) cioi^tsct^ti^ti/? 

H x^u>, zfuWy^ 1-:/t-> % l-'Of:^ j_ 

3-^f;hl-yf>, 3-y T^-l-'Of- 3-xf;hl 
-^>-r>. 4-^ ^;U-l-^>-r 4-y ^;l/-l-^ + -tr > N 4,4-S? 
y f-^-l-A.^-t 4.4-i? /^;U-l-<>^ 4-x^;U-i->\^ 

1-r h 7 f* Hr >^ l-'N4 i -9-x-tr > % l-*?*xir:/. l-x>f3-tr> 
/<£ if ORSfcJK^aa* 2-200a-tl/7O ; 

i/^a^>x>. i/^a/\y-r>. y ;u #t ;l/ * > , 5-^f;l/-2- 
y /UtfJl,* > % fh7i/^nKft>, 2-yf *-l,4,5,B-5?y ^ 
y -1.2, 3. 4. 4a. 5. 8. 8a-> ? * t Knt7^ 1/ > t'CD^ft* U 

y * m.ytzi:®m#i#>) x :^t^, 

#3* b 7 ^ (3) I*. 

(A" ) T!B-$5t (III) •cmt$tlZm®&mT I Kft£&fc, 
(B) (B-l) ^WkT )V I A**Wfc£%U 

(B-2) S^ilT ^ Kft^El (A" ) t£j£LT>f 
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*? «t Cf 



(b-3) #®&mfc&®fr<*mtttiz'j?t£ < 1 1> i ao-fk^-^ 

(A* ) g^^jT ? K-ft-frft 



3C«K M 2 li^$aSM~6&CDiIfS&MjIC^£^u 

do f (DR ii ~-R* o tmmv&z 0 

mli. 0 — 2 ©£!fc-C£>3o 
nti. 3~5<DM&T&£o 

A 2 te> S^dffi-T 'fcUtt oT^T J: < „ JS8m&l 3-1 




((E ra )A 2 ) n M 2 Xp 



(III) 




WO 98/34961 PCT/JF9UMH15 

Eli, mm. 7km. mm. A D y>, , ;>> 
feici'^^i^^iifns^ < 1 1> 1 itoe * /client cdh 

( ( e B ) a 4 ) » -c^an* 2 ioii^^^t-sit 

(iJS^T© <k -5 tt 2 tiff ifrt^tf f,ti5, 

-CH 2 CH 2 CH 2 -, -CH 2 C(Me) 2 CH 2 -. 

- C H 2 C (Et) 2 C Ha-> - CH 2 C (nPr) 2 C H 2 - % 

- C H 2 C (iPr) 2 C H 2 -. - C H 2 C (nBu) 2 C H 2 - % 

- C H 2 C OBu) 2 C H 2 - % - CH 2 C (sBu) , C H , - „ 

- C H 2 C (cPen) 2 CH,-, - CH 2 C (cHex) 2 CH 2 -, 
-CH 2 C(Ph) 2 CH 2 -. -CH 2 C(Me)(Et)CH 2 - > 
-CH 2 C(Me)(iPr) CH,-, - C H , C (MeXiBu) CH 2 -. 
-CH 2 C(Me)(tBu) CH 2 -, - C H , C (MeXiPen) C H 2 - „ 

- CH 2 C(Me)(Ph)CH 2 -, - C H 2 C (Et) (iPr) CH 2 -, 

- C H 2 C (Bt) (iBu) C H , - , - C H 2 C (Et) (iPen) CH,-, 
-CH 2 C(i Pr)(iBu)CH 2 -, -CH 2 C(i PrKiPen) C H 2 - , 

- C H 2 S i (Me) 2 C H 2 -, - C H 2 S i (Et) 2 C H 2 - > 
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7/ 



~CH 2 S i (nBu) 2 CH 2 -. -CH 2 S i (Ph) 2 CH 2 -. 

- C H (Me) C H , C H (Me) - . - C H (Ph) C H 2 C H (Ph) - . 

- S i (Me) 2 0 S i (Me) 2 -. 
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U n P r (in-^o h';Ug£^U i Prli>f v^n \£)1&&tfL. 
n Bulin-T'fyH^^L, i BulUv^fAS^iU s Bu 
lisec-^f-;US^^ t B u (itert-^f-^S^-^ U i Pen 
li>T U c Penli'>?D/<>f Ai**U c 

H e x&i/? n^+i/;us^^t, P hli7 x-Jl/|^f t, 
Ptt, 0 ~ 4 ©&&-e&5o 

x 2 (in *©x 2 ti^^-e*^ 0 P ^2 

ens,© o ^a^r ^^h^ik^ i~2o ®m<t7km 
ejti^ ±e-®5S (no -cmt$tizm®&mT i v<t&® ( 
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iPr 
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7» 



nPr Me 




sBu 




nOct 




nOct 
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0 

II 

Me C-Me 
COOMe x fK 

\_H' ^Cl > — ^Cl N C1 V|/ \ Q 



He 



0 ' $ 6r 



tBu iPr 
Of 




COOMe ^N N 




Me C-Me 
II 

0 




Me-^^Me Me^^Me iPr^^iPr 

\(CF3S0 3 ) V_ N / \ M e V_ N / N Me 

^r Me He -^r He lpr ^ lpr 

N \ m /Me / — N ^ ^Cl /— -N^ .CI 

^tBu He^He lPr 1Pr 
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U i Prliiso-^nf/H^b, n P r iin-yn f^i^^b, 
n B u lin-7*^;l/£. s B u tisec-7* t JVM, t Butt tert-^f- 
^Ss n Ocmn-* 7 f-^S^-^-To 

£(B-1) ^aT^^^A^+^-fk^-^fe £tf(B-3) m®&m<t& 

*mjKD&&i3&izk is y j yn&mte® (3) ii. igo 

i^I^ilT; Kft£fe (A" ) i:. (B-l) WfilT^^^A 

**i/<t4t<&, (B-2) -r^>-fk^^>t4<b^^^bSiin5^/«c< 
t i aofti^fc^tfCB-s) ^ns^jgft^^ (B) tt^c, & 

^ 3 7 >r >fi£M& ( 3 ) Zm^tzit 1/ 7 4 >0I^H 
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>fi£JBftfe« (3) ©#2eTC. ®^§®Eb--;Kk^^t a-^-u 
< h t> 2 a© a U 37 ^ >M^^ta-tl/7^ >7>y 

t5^Cii, &&#JiT~ KYfc^tt (A" ) fc, (B-l) *T«T;l,* 
-7A**Wfc£Ek (B-2) -f *Wfc>f ttfl: J: tf(B-3) 
: 5&&m<t&%frt>m\ZtlZ>'ptZ < £ 1 S©ft£!&| ( B) t N & 
5fclSbT»tfc;Fttfe# (c) ^b4-5tl/7-f >S£Ett& ( 

3 ) u < m^n*, 

^>-r>. 3-xf;l/-K>f >, 4-/f ;l/-l-^>f>, 

> N 4. 4-~7 ^ f-;U-l-^^-tr > % 4, 4-i? / =f- f- 
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yfr&tf t>tl& 0 Ztlt>(D a \s 7 >( m&'Cfe-S VMi 2 9 

o-xf;^f u > N nf;l/Xf u p-xf u if 
© * y & t < lit' y r * !✓ > ; y h b > % x h * 

-7;t/T-fe-r-K tFofi'Xf o-?ooxf p-? n 

3-7 ix;^o tri/ ^ 4-7 xz;^f>> a - ^f^xf 1/ 

7 > y A#fi£#©SiI:fr£-ej]3^ €»n*ift*IR^a3&< 3 JK±© a 
-*U7 j >tlttt, >JK^©|«E^SSeh*-;Kt^!g| • 

a -*l/74 >*II^(*©ISii^S£Tffl^bn-Sa-^ly7^ 

#tft>n§o ztizotefr-vtegimmT&ft 3 ~ 1 o©a-*i/7 
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S3 

•tvyj > ? y y ttwizmtx, 1.4- 
^ + -^i;x> % u x> y if© 1.5.9-7* 

(1) Ji£# (A" ) (B-l) fl7;[/ $ r.* A**wt£&K (B-2) 

fct> (B) (JUT**:: rj£# (B) j t^-5 0 ) 

(2) ^ (a* ) <B) ^^nbmm^ittcmm^m^^izm 

(3) (a* ) t&fr (B) z^ibmmzittzt&m&fr, 

(b> &G*:omm?m&&\zmm-t zum 0 zom^^ c 

(4) (a* ) zwi%L*tfim.tiL (o btzt&mi&fr, *? j: 

(5) (A" ) (B) t£S&&^tt&# (C) KfiftLfc 

m m % a £ si t z m m ? s & . 

(6) (A" ) tfiJS^ (B) t£S&&x:ft£# ( C) ( ra#t/c 

fc^o^A- (b) &&m®mmT*n&%sizmm? zj]& 0 



WO 98/34961 PCT/JP98/00515 

(7) rta-(B) £&tfc*tt&ft: (C) J: 

(8) (B) (C) {c&&b/cfe!!&&# N ( 
A" ) „ (B) *ffiK©BlJ!E-CS^S^«in-r-5^jSfeo 

*S££fif? KlgbT, 11^17; Yit^m (A" ) tt. SIS 
**PJ!rfASt),lfflO " 8 ~ l o - 2 ^;K 0£ t < li l o - 7 
- 1 0 " 3 €- Jl t il £ & -5 l> b ft £ o 

W«r;l/ S A** Wk£$j(B-l) li. (B-l) rf»©'T* * r.* 

^ift, mft&mri kas^^ (a* ) ^©igiii^ cm) 

to* ;Hfc C(B-l) /M) 3 ft- 1 0 ~ 5 0 0 0 . L < \t 2 
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0- 2 0 0 0 tt£Z ZoKRVB^btlZo JtXtJXy&fcit 
GKB-2) l*. (B-2) M®&mTi K{fc^t& (A" ) *®M&& 
m®* (M) £0*^*1; C(B-2) /M) i«l-10;J?H 
< li 1 -5 ^a?/iiTffl^bn^ ^a^M<b#^(B-3) 
(B-3) SI^IT; Kft£t& (A" ) (M) 
tO^JVit C(B-3) /MD ii^O. 0 1 - 5 0 0 0 , jfiU 
liO. 0 5 - 2 0 0 0 i:4«J:94fPffl^6ft«, 

* fc, l^filli, ii^"- 5 0 - 2 0 0 *C> ffiL<liO-l 7 
0-C©$&fflTfc£o fi^EE^Ii, ®##BE-1 o 0 kg/cm 2 , 
»* t < liSrE-5 0 kg/ cm 2 O^#TT*0, g^ECSli. 

ft Sit* ctciotailtsc ti<t#5. 
-&<t&®fr£>mm$ ft (Ut.) to*;!,]* [ (Uo,) 

: (U»,)]li, 99:l-l:»9,«P*U<tt 98:2-2: 

• >#S£ft© i 3 5 'c^* 'J y&m*-e&m 

Ltzm^m C 77 ] li N 0 . 0 1 d 1 /gHlT'i^ U 
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oa-tU7-f y (ii) ^6H<sn«»iS|ifl! (Uo.) 
Jfc [ (U„) : (U«>) ] li, 9 9. 0:1. 0 ~ 0 . 1:99. 
9.0£L<li98. 0:2.0-0. 1:99. 9 T & £ C t # 

yA^^ft® 1 3 'J :/»JIE*-CilllJ£L;fcSI!RttK [77 

] li. 0 . 0 1 d l/g^±TfeSCt^U Ik ^BBtib 

b^Oli [ (U E .) : (Uo,) ] # 5 0. 0:5 0. 0 -0. 1 : 
99. 9T. [jj] *<0. 3dl/g£l±T?*S, 

*3fi-BB"C» bft£ a - * \y 7 4 > ^ > yA*S^-«:cDfflfiSc(i N 'p 
ft < >© -5 •£© 1 U<D a - it Is 7 j 

#iI3T 1—9 9^;U%. $F£L<{i2 — 9 8 ^;u%-e & 0 > ffe© a 
- * 1/ 7 -f >.JS#H\ 1 - 9 9 ^;U96 N 0£ U < li 2 - 9 8 * 

0. 0 1-1 odi/g-c*5;^i*Li>, 

(A" ) (B-l) t87^U-)At+i/^ft, (B-2) -f 

^ < t i (b) tfrbte %>*\s7 4 ym&%mm ( 3 ) 
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£tz& (ii) -eg& tis^tt* u 7 >f >*<ajfctf t>n*o 




en 



dCT. ^ny^J^^li, 7**®^ i*mm*. liH^J/: 
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m, Mmm*®. l ~2 0 o^Df Wfcr;i/*;t/&. M^H^»3- 

rji^jim t bx\t, /^Jirn, j.? Jim, yo^$, -rvr 

atVbS. T ; ^-^f-;i/S> 7 s i/ Jim, Ff-> 

jus*, ^x^^sncif^^^ £ns 0 ztibT Ji^jima 

J£Mfl:zk3tgt Cr{±7 x-;H, i-y^Jimti if*<f if ^n§ n 
* ^>{C±E-«5:^; ( i ) Kfcl^T, R l5 tR 18 R l7 tR 18 
R ls tR 17 i^, R 18 i:R ,8 t# N R"tR"t^, & 5 V% 

{±R ,8 tR i7 i:^^n-en^^tT (si>i:*iit) , mm** 

5, 

cj o o O ;c0 

fffE-ass; ( i ) trfe^T-en^nR 15 (r ,8 ) ztc\tR 17 (r 18 ) 
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try X >s##tf sns« 



R38 R 39 




( i i) 

r £ <£tf s li* ft -6 ft o. 1 Jfcii2tfe6 0 
CCtAay^flt ±E-tt5C (i) ^©/Nny>JI^tl^ 

ifcftft**StLtii, iisr. &*ji>^» 1-20 07m 
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T^+^ititii, *?jim, aL^jim. ^ah'in, -yv^ 
nt*;us. t i Jim. ^^ri/jim, *??-)\,m, ri/jim. Ff-> 

Tt^^icii, R^tR^t^, R ,J tR J1 t^Itvi: 
*KIT, *f-t/>*(-CH t -) . if U >£(-CHtCH«-)£fctt:/a 
h*l/ >S(-CH 2 CH 2 CH 2 -) cd ^ © v^-rn^ © T 1/ >S£?£J5£LT 

£ r = s = 0 ©t£. R 3S t R R 36 £R 38 tliS 

^tC^^LTm^*fe{i^3S©^rSK3S^^fi!cbT^Tt> «*^ 0 ^ 
ttttKli, r = s = 0 © t £ . R 35 tR 3J ti: X bMRtstiZKlT 
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CdT*. qti-j&iC (ii) iZ&tf Z q t®b-C$>Z 0 
-tE©J;?tt-«S:3; ( i) (ii) ti ZMtt* l, 7 4 y 

o -3- Ff -tr V^Utt, n-4-O ^f'-tr 

f*> ^^^o^^fi/yi>Pft, ^ V * ? n -3-/<> 
9 x-tr v< > $ ^ j? n-3-^*1f-r-tr yif^tt % ^ y * •> 

? n-4-^ + -^7 i -b ^ + i/ ? n-4-^7* x-tr >H^^, 

> ? a-tr >8t#fr. n-4-x>f 3-tr >H 

i/? a-5-^>x^r 3-tr n -5- K 

n-tr y «> ? > * 3 -b r/gfgft:. ; t->^ n -6- 

i/ t a<y ? V x. y -y * ± 7 * v yttm%>, 
1,4-y * J -1,4, 4a, 9a~r h^h Fn7;l/tl/ >H#ft: % 1,4-y * 
y-1.4. 4a. 5, 10. 10a-^*-*h Fo?> h 5 -fe > if g ft: £ # 3* tf 

EJTKJiEOJ: 9 tt-ttSC ( i ) *fctt (ii) Ta^nilttt 



a 



n 
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?«? 

>7>f >0J:Oli<*ft*s:fll£jF-ro 
tf^n [2.2.1] ^^h-2-xy ( = y;l/^;i/^>) „ 
5-^ tf->? n [2.2. 1] ^^h-2-x>. 

[2.2.1] ^^h-2-i> % 
\-**A,\**/9u [2.2.1] ^^h-2-x>^ 
5-x ^ * t* •> ? n [2.2. 1] h-2-x> N 

tfi/ ? n [2.2. 1] ^7*h-2-X>. 
5--f V^f ;l/h"i/^o [2.2. 1] ^T/f— 2-x>, 

7- yf^b*i/?n [2.2. 1] a. y h-2-x if © fc: i/ ? n [2. 2. 1] 

h-2-^ >mm& 

hU^^o [4.3.0. 1 2 6 ] -3~rir 
2-^ f-* h ij u [4.3.6. I 2 - 6 ] -3-r-fcr 

5-^^;l/ h »J S/?.n [4.3.0.1 2 - 8 ] -3-r-fe if© h U i/ ? a [ 
4.3. O.l 2 - s ] -3-x-tr ; 
h U ^ ? o [4.4.0. 1 2 - s ] -3-0 >-r-te 

10-^ h "J i/ ? o [4.4.0. 1 2 6 ] -3-0 yt£ HO h U 

n [4.4.0. I 2 ' 5 ] -3-0 >:r-tr ; 

r b 7 ^ n [4.4.0. 1 2 - M 7 - 10 ] -3-K7=-t?>. 

8- yf;bfh7i/^o [4.4.0.1 2 - M 7 - ,0 ] -3-Kf s -b> > .' 
8-xf;|/rF7i/?D [4. 4. 0. 1 2 - M 7 - ,0 ] -S-Kt 2 *^, 
8-7o hVl/x h7">^a [4. 4.0. l 2> M 7 - l0 ] -3-K7=-t 
8-^f^ff7>'^D [4.4.0. 1 2 - M 7 - ,0 ] -3-Fx-tr>, 
8-> T 7 f^Jlf- b ? > ? o [4.4.0. 1 2 - 5 . 1 7 - l0 ] -3-K7 : -t> > 
8^+->Af H->?a [4.4.0. 1 2 - 5 . 1 7 - l0 ] -3- Kx-tr 
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8-i/ ? w\**/A,f- h?i/2 b [4.4.0. 1 2 - 5 . 1 7 - 10 ] -3- Kft>, 
8-Xx7'J;l/rf7i/?D [4.4.0. 1 2 ' M 7 - ,0 ] -3-Fx-tz>, 

;l/f h7->^o [4.4.0. 1 2 - 5 . 1 7 - ,0 ] 
2,10-i?^f;l,fh7i/^D [4.4.0. 1 2 - M 7 - l0 ] -3-Kx-tr> % 
8,9-yyf*fh7^^o [4.4.0. 1 2 - 5 . 1 7 - ,0 ] -3- Kx-tr 

8- xf;l/-9-^f;l/f F7i/?n [4. 4.0. 1 2 - s . I 7 - 1 °]-3- Kf-b 

YvWu [4.4.0. 1 2 - M 7 - 10 ]-3- Kx-tr 
2.7.9-h »J /^Jlr; h y is ? u [4.4.0.1 2 - M 7 - 1 °]-3- Kft>, 
2. 7-5> ^ f h 5 -> ? n [4. 4. 0. I 2, s . I 7 - 1 °]-3- Kf 

9— f 7 7"f;h2,7-^f;l/f hr>?D [4.4. 0. 1 2 M 7 - 10 ]-3- 

9. 11. 12- h 'J / TJlf h 5 5/ ? n [4.4.0. 1 2 - 6 . 1 7 ' 10 ]-3- Fx-tr 
9-xf ;U-11. 12-i? ^ f- l«r>?n [4.4.0. 1 2 - 5 . I 7 - I0 ]-3- K 

9-^T 7^x^-11.12-^^ f^f h 5 n [4.4.0.1 2 - M 7 - 10 ]-3- 

5. 8. 9, 10-f- l*7yfyl/fh7i/^D [4. 4. 0. 1 2 ' 5 . I 7 - J9 ]-3- Kf 

8-JLf- U x >x h 7 n [4.4.0. 1 2 - 5 . 1 7 - 10 ] -3-K7 s -tr>. 
8-iT'J T^-9-y f-Af h^^^o [4.4.0. 1 2 - M 7 - "]-3-Kf 

8-xt U f>-9-xf;l'f h5 i/ ? a [4.4~0.1 2 - M 7, H ]-3-Kf 
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?X 

8-if U x >-9-> f V^nlf;l/fh7->?D [4.4.0. I 2 - s . I 7 - ,0 ]-3- 
Kf-b 

U xV-g-T'x^x Yvzs? a [4.4.0.1*- M 7 - l0 H-Ff 

* >> 

8-n-^o f>Jf >fh7^^o->^D [4.4.0. 1 2 - 5 . 1 7 - 10 ]-3- Fx 

8-n-7*o £ 'J x >-9-^ x;l/x h v is *? n [4.4.0. 1 2 - s . I 7 - 10 ]-3- 
Kf-b 

8-n-y a tf 'J fV-MfAr 1>7->?d [4.4.0. I 2, 5 . 1 7 - 10 ]-3- 

8-n-^n tT U 5=>-9-^ y zf a t* ;Uf- h 5 2/ * a [4.4. 0. 1 2 - 5 . I 7 - 1 

8-n-7*n tf U h^^^o [4. 4. 0. 1 2 - 5 . 1 7 - ,0 ]-3- K 

8->T V 7o h* >J x >x h 7 y 9 a. [4. 4.0. 1 2 - M 7 ' 1 °]-3- Kf t > % 
8->T Vyalfijf>-9^f^fh7^?a[4.4.0.1 j ' s . I 7 - l0 ]-3- 
Fx-t?>. 

8— ( VZfu f 'J x >-9-xfAf Fx>?n [4.4.0. 1 2 - M 7 - I0 ]-3- 
Kft>, 

8-^T 7 7n tf U X>-9-W 7 7* a h # ;Ux Fx^d [4.4.0.1 2 - M 7 

• 10 ]-3-Fx-tr>, 

8-^T 7 7*n £ ij x >-9-7*x;l/x hx>)o [4.4.0. I 2 - M 7 - 10 ]- 
3-Fx-t?>. 

8-?nof H-»n [4.4.0. 1 2 - M 7 - 10 ]-3-Fx-t? 
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hvis? n [4.4.0. 1 2 - 5 . I 7 - ,8 ]-3- Kft>, 
H^tofl>r>?o [4.4.0. 1 2 - 5 . V- 1 °]-3- K x-tr > , 
U-^DDf Fr>?o [4.4.0. 1 2 - M 7 - l0 ]-3- Kft ytz ifo 
rF7 o [4.4.0. 1 2 - M 7 - 10 ]-3-Kr-& >it^# ; 
^ > * ? a [6.5.1.1 2, «. 0 2 - 7 . 0 9 - l ']-i-Ky ^x-tr 
l,3-^^f;K>^i/^o [6.5. 1.1 3 - e . 0 2 - 7 . 0 9 - I3 ]-4-^>^x 

1.6-5* ^ */9 a [6.5.1. I s - 8 .0 2< 7 .0 9 - * y 9 

My, 

14. 15-5* ^ ^ -J/ ? □ [ 6. 5. 1. 1 3 - 8 . 0 2 - 7 . 0 9 - 1 3 ]-4-^<> 3? 

t 8 * irO'O* n [ 6. 5. 1. 1 3 - 9 . 0 2 - 7 . 0 9 - 1 3 ]-4-<> 

O ? i/9 o [7.4.0. 1 2 - M 9 - l2 .0 8 - 13 ]-3-^>^x-tr 
^f^S^>^i/?n [7.4.0.1 2 - M 9 - 1 2 . 0 8 - 1 3 ]-3-^ y * 
ytlZ<DKy ? y ? o [7.4.0. 1 2 - M 9 - 12 .0 8 - 1 M-3-^ > 9 -r-t? > 

$y>?u [6.5. l. l 3 - 8 .o 2 ' 7 .o 9 - ,3 ] -4. io-^ y 9 *Jx. y 
tz£®*<y * *y 2 uKy ? 7* Vs.yqc^m - 
t*y 2 y ? o [8. 4.0. l 2 - 8 . l 9 • 12 .o 8 - ,3 ]-3-^ + -7-x-ir y, 
11-y f-fr-Ky ? i/>7 n [8.4.0. 1 2 \M 9 - l2 .0 8 - 13 ]-3-^>-7"^-tr 
>> 

ll-JLf^-'O* a [8.4.0. 1 2 ' 5 .1 9 - ,2 .0 8 - ,3 ]-3-^4 i -9-7 ; -tr 
>> 

10, 11- 5* y f- A-^y^ y >? n[8.4. 0. 1 2 - M 9 - 12 .0 8> 13 ]-3-^ + -7- 
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qe 

xir ytl if (DO ? i/ ? a [8.4.0. 1 2 ' M 9 - 12 .0 8 - 1 3 ]-3-^*-y--r 

Ky ? i/2 n [6. 6. 1. 1 3 * 8 .0 2 ' \0 9 - 1 4 ]-4-^ + ^ x-tr > N 

1.3-i? yfM>r>?o [6.6. 1. 1 3 - 8 .0 2 - 7 .0 8< ,4 ]-4-^^-9-x-tr 

1. 6-^ t i/ ? n [6. 6. 1. I s - ».0 2 - 7 .0'- 14 ]-4-^+U-7 : -ir 

>> 

15. 16-2* ^ ^;U^>^ n [ 6. 6. 1. 1 3 - 8 .0 2 - \0 8 - 1 4 ] -4- a. * -y- 
x-tr > ft i/ ? n [ 6. 6. 1. 1 3 - 8 . 0 2 - 7 . 0 9, ,4 ]-4-'\*-9--r 

■zymmft; 

a + -9-->^ n [6.6. 1.1 3 - M 10 - ,3 .0 2 ' 7 .0 9 - 1 *]-4-^ ? 5 7* > N 
12-* ? a [6.6. 1. I s - 8 . I 10 - 1 3 . 0 2 - 7 . 0 9 - >*]-4-^7 

* 7 s -t? > N 

12-if-;l/A + iJ"^ ? n [ 6. 6. 1. 1 3 - 6 . 1 1 0 - 1 3 . 0 2, 7 . 0 9 - 

12--T y/f;^ + t->^n[6.6.1.1 , 'M lo ' n .0 i ' 7 .0 9 ' 14 ]-4-^ 

1. 6. 10- h >J * f-;U-12— f '^f^Ktti/ ? a [6.6. 1. I s - 8 . 1»°- 

13 Q2. 7 Q9. l 4j_ 4 _^y jJr y fl f © A + ^ '> ? O [ 6. 6. 1. 1 6 . 

no. i3 > 02 .7 0 s. 1 4 ] _ 4 _ ^zr Zr^ymmfr ; 

$/? n [8.7.0. 1 2 ' M 4 - M»»- 17 .0 3 - 8 .0 12 - "J-S-x-f 3* 
yt£ if® ^79 is ? a -5-3. s n-tr ; 

9 a [8.7.0. 1 3 ' 8 .1 10 - ,7 .1 12 - l 5 .0 2 - 7 .0 11 - ,8 ]-4-x-f 3 

*y. 
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*J t TfrWWk^zr? i/?a [8.7.0.1 s - 1 1 1T . 1 1 *- 1 ». 0** T . 0 1 *• 1 
8 ]-4-x^ 3-tr ytz i/ 1 a [8. 7. 0. I s - e . I 10 - 17 . 1 11 - 1S . 

0 4 - 7 .0 11 - l< ]-4-X>f 3-tr ; 

^^^->^n [8.8.0. 1 2 - 9 . 1 4 - \ l 11 ' 18 .0 3 - 8 .0 12 - 17 ]-5-^>x>f . 
3 -tr 

's:/* 5/* o [8.8.0. 1 4 - M 11 - 16 .0 3 - 8 .0 12 - 17 ]-5-^\>ji 

15- y f-A,-^-?* V >? n [8.8.0. 1 4 ' 7 . 1 11 - 1$ . I 13 - l8 .o s - 8 .0 12 - ,7 ] 
> x ^ -tr V , 

hU^ *>Bfc^:7* i/? a [8.8.0. I 4 - 7 . 1 11 - 18 . 1 13 - 18 .0 3 - 8 .0 12 

• 17 ]-5-^ y x-f n -tr £®^-f ? i/ >? >x>T =J -tr >H 

* ? * -> ? n [8.8. 0. 1 2 ' 9 . l 4 - 7 . 1 11 - 1S . I 13 - 18 .0 3 - 8 .0 12 - ,7 ]-5- K 
n -tr > % 

15- ^ ^l/* * * ? d [8. 8.0. 1 2 - 9 . 1*- 7 . I 1 »• »«. »«.o 3 - 8 .0 12 - 
,7 ]-5-Kn-tr > N 

15-xf-;l/^- ^ * ? n [8.8.0. 1 2 - 9 . 1 4 - 7 . ,8 . 1 18 - ,8 .0 3 - 8 .0 12 - 

^^S-VzHzytiif®*? ? i/ ? a [8.8.0. 1 2 - M 4 - M 11 - la . I 12 - 
i. 0 3. . <0 M. i 7] . 5 _ K3H? . 

y :*-5/ ? o [10. 9. 1. 1*- M 12 - 20 . l ,s - l8 .o 2 - lo .0 8, 8 .0 12 - 2, .0 14 - 1 
9 l-5-^>^ n-tr > N 

h U / ^ n [10.9. 1. 1 4 - \ l ,s - 2 0 . 1 1 5 - , 8 . 0 2 ' ,0 . 0 s 

. » 0 i2. 2i 01*. ? ai* yf £ £<D J -fi/? u [10.9.1.1*- 

t pa. 20 j is. is 0 2. i t>0 ». ». o 12 - 21 . 0 14 - ,9 ]-5-^>^ ym 
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n 

mi* ; 

J i-i/>7 u [10. 10. M 14 - V.l 1 '- 19 .0 2, M . 0 4 - *. 0 1 3, 22 . 0 1 5 - 
2t ]-G-^*-9-3-<z ytl iz<D J n [10. 10. 1.1 s - M 14 - «M»«- 

,9 .0 2 - M .0 4 - *.0 12 ' 22 .0 15 ' 20 ]-6-^ + -9-3-tr ; 

5-7x-;ht'^o [2.2.1] ^^h-2-x> % 
5-yf;H-7 .x-A- [2.2.1] ^fY -2-x 
5-^> y^-tf i/ ? o [2.2.1] ^7h-2-x> % 
5- h ij ;u-h*^ ^ o [2.2.1] ^^>-2-x>, 
5-(xf;l/7i-;l)-h-i/?D [2.2.1] ^\7'h-2-x> % 
5-(-f V y o i-;U)-h*-> ? o [2.2.1] / \^h-2-x> > 

5- ( e 7 -If*/* n [2.2.1] h-2-x^ 

5- (/3-i-yf-Jl) -h"2/*n [2.2.1] ^ h -2-x > , 
5-(a--f-:7*;lO -tf2/*o" [2.2.1] ^\^h-2-x>. 
5-(7> h7-t?-;l/) -tfi/*D [2.2.1] ^^h-2-x>. 
5.6-^7i-i-h'i/?D [2.2.1] ^^h-2-x>, 

1,4-^ * J -1,4.4a. 9a-x h 7 t Fa7^tl/ 

1.4-* ^ y-1.4. 4a. 5,10. 10a-^ + -9-b KnT> 1> 5 -tr 

8-^ i-;l/-r h7i/?n[4.4.0.1 1 ' M 7 - "]-3-Fft>, 

8-^A-8-7x-A-f h 7 2/ 9 n [4.4.0. 1 2> M 7 - 10 ]-3-K^-t? 

y> 

8-<>-?;hf h 5 y 9 n [4.4.0. 1 2 - M 7 - 1 °]-3- Kft > N 
8-h U A>~f h7^?n[4.4J.l !> M 7 - H ]-3-Fft^ 
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Z-{jl^jIzp x-vl/)-^ h y is ? n [4.4.0. 1 2 - s . I 7 - 10 ]-3- Fft 7 N 
8- (>T 77n h°;l/7i-;l/)-x h y i/ t n [4.4.0. I 2 - M 7 - 10 ]-3- 

8,9-i?7x-^-f Yyi/^u [4.4.0. 1 2 - 5 . 1 7 - 10 ]-3-Kx-tr 7, 
8- ( b'7i-A)-f h y S/? n [4.4.Q. 1*" 5 . I 7, 1 °]-3- Kf-fe 7, 
8- (i8-t7f^)-f h7^?o [4.4.0. 1 2 - s .l 7 - ,0 ]-3-F^-tr 7 X 
8- (a-^-7^;U)-r o [4.4.0. 1 2 - s . I 7 - l0 ]-3- Fft 7. 

8-(T 7 h 7-tr-;l/)-f h 5 ^ ^ o [4.4.0. 1 2 - s . I 7, 10 ]-3- Kxir 7 N 
( -7 ? o < 7 * -7 x > -T -tr 7 f- 1/ y ttfin<&!l) £ 7 ? a K y ? *J 
x > £ $ £> izftM t fcfl:<£&u 

11. 12-^77-^7* 7? n [6.5. 1. 1 3 - 6 . 0 2 - 7 . 0 9 - 1 8 ] -^-^ 7 * t 2 

11, 12-^7 7-^ 7* 7? n [6. 6.1. I 3 * 8 .0 2 " 7 .0 9> l4 ]-4-^ + -9-x 
*7 % 

11-7 x-;b-A. + -y-i/ ^ □ [6. 6. 1. I s - e . I 10 - ,3 .0 2 - 7 .0 a - l4 ]-4-^\ 
7"*x-tr7, 

14, 15-^7 7-^7^ 7 ? o [8.7.0. 1 2 - M 4 - M 11 - ,7 .0 3 - ».0 12 - ,e ] 
-5-x^r >tt 

(1) fcfr (A" ) (B-l) fi7^ i ^t; (B-2) 

-r ^-7fk^ ^7tt{b^t)*; «k (b-3) ^m&m<tii®frz>m\znz> 
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[00 

'Ptl<b*> (B) (HT*K: rj£# (B) j ) 

(2) (A" ) (B) £?a&8tt$-frfcjtt«£S£S!i;:8s 

(3) Ji£# (A" ) tfi5# (B) £^&&te£it/ij|J!&j£# % i 

(B) ^ffi^©nm-es^si(rs§init* -s^&o -©*§£$# ( 

^ffli^Scfc^tffl^ £tt£^?g&0Ht7jc fit lift i lte^w 
fifta* p 7 ^ 7K£Mj$4» ( 1 ) zm^tz* l> 7 

t ^ Kfc*tt (A" ) tt. sts^a i y'* wn5(3> ®s l o - 8 ~ 

*T®t;1/ * A** Wt^EKB-l) li. (B-l) *©r;t^.=:t7 
AUC^t. S^ilT; Kffc^tt (A" ) + ©«&RJK?- -(M) 
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(Of 

t(D*)llt C(B-l) /M) #>iiSr 1 0- 5 0 0 0 . # £ t < {* 2 
0- 2 0 0 0 fcfc* <£ ■? ^fiTffl^ btl^o JtXtJ t>&it& 
tt(B-2) MU (B-2) t v S«#I7; Kft^tt (A" ) *©^8& 
MSC^ (M) C(B-2)'/M) 

(B-3) S^#g7 ^ (A*.) *©^&&m^ (M) 

b<D*- A, It CCB-3) /M) SfiTO. 0 1 - 5 0 0 0 , 
it 0 . 0 5 - 2 0 0 0 t/iSio^iT'ffll^nSo 
. . l*- 5 0 - 2 0 0 °C. » * U < ti 0 - 1 7 

0 °C©$Sffi-e&£ 0 S^E^li, ii^^E- 100kg/cm\ 
L < liSE-5 0 k g/cm ! ©fcfrTT«&*K S^StSli. 

mm#:<D*i>'? >t yfrzmmztx (u c .) 

7 <t >frt>mmznzmff.&®L (u c ,) £©**& [ (u c j : c 

Uc) ] li, 9 5 : 5 - 5 : 9 5 > b < (i 9 0 : 10-10: 

9 or^a^iius ztz > *mwv&t>tizmft*\s7 j 

v^fti^oi^ll [77] te> 0. 0 1 - l 0 d 1 /gT&S 
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(a* ) Tia-j&jC (iv) t-i$n^ifii7 ~ KYk^ttt, 

(B-l) tftT^U'JAt+J/ft^t 

fr*>tiz*\s7 j ym&mmm ^ >m&mmm u) ) © 

(A'" ) gl^lT * FJt±® 

(iv) ■ei.snsi^iT; YitGtoxihZo 

(Ra N) k M 2 X 2 ,- k •» (IV) 
j (i^^^MJI^M 2 ©«^<&^t-o 
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ri/JU* •* >? 9<r i/htl £<D&tm 

m?&# i ~ 2 o ®w.&£tz\±frmvt®T frirJim 7x^;k * 

^36»c|iTCRtRlg^»36< 1-20 ©T;b*;ug# ifog&g^ l ~ 
5 lag&bfcii&T >J ; i/ ? a'* > ? ->;K 

a ^< — ;l/ , ? n^^-b — ifOT;l/-y-;l/S ; '*C> 7* 
^;Ujl^;K 7 x-;l/^n bf^<c ifOT >J - ^ T ;l/ * ;l/ $ ft 

tf £ n o 

a©5£**^r-r*fifti6i: un±. «rEftfc**£K. -cooc 

H s „ -N (CH,)C (0) CH, „ -0C (0) CH 3 . -CN, 
-N (G 2 H S )2 „ -N (CH,)S (0 2 )CH 8 , -P (C.H.)i 

tSt 3 ~ 3 0 ®m-kHm3k£M&LX^'C «k^o 
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X* I*. |ffE-«g^ (II) *©X 2 fcl^Tfc9> j -k7^2JK 

eft £<d 9 A D y kI^S^ l ~ 2 o (D8i<t&m 

ejtk, urc-ttst (iv) •vmztizm&&mT i p<t&&a>M. 

tf* ;UT * K) f ^->)Ai?^ n ij H\ 

h*X (-?xf;l/7; F) f^-^i,i?^DiJ F, 
h*X (^^"ah-^T^ K) ^*-t7 Ai?? a »J h\ 

fx (yw 7^a fcf^T * K) f-* — * Ai?? n «J K % 
M X ( s;-f V r a hT;i/T ^ K) f^")A?DiJ h\ 

(^^fV^nf^T; F) =f-9-*?U^ 
Z>Zf?)lT i Y + A h U ? a ij H\ 

t:X (^fH; K) Ai?^ o ij h\ 

Th7tx c*jzrf-jur i K) a, 

t"X CM V??)IT I K) f- * A-? ? n ij h\ 
t"X (^A+i/;t.7; K) f^>)Ay?o>J 
^t?f^7; Ff ^-^Ah'J^aiJ K, 
fX (^t^f;l/7; K) ^^-^A^^DU Kv 
h Ux ;ut * K) A* otf h\ 
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[OS 

ff7+X (i?*?^;U7* F) 

t*X (^fi/AT; F) f^^'^o «J F\ 

f X F) Ai;^ o rj F, 

f X (W^T S F) f X [fx ( h 'J / f-fri/ U T = F] 

If x [fx ( h U ^ U T * F] f^^A-??D ij K; 
MX [fx ( F »J jf.f-Af is U T * F] f- * - *j U >? a «J h\ 
f- F 5 + X [fx ( M ^f;^ "J ;U) T $ F] ut± if 0 

±is£(^i:^ fjE-jK^; (iv) rs^n-sii^^MT ^ Fft£ 
«te-«3$ (iv) Tmznzm%&mT z h*<tG®®? *> v 

*t^rs*£££*EJ8UT^*fl:<£ttfc UTti. TE-«« (IV-l) 
R' 

I 

((E m )A 3 ) n M 2 X P 2 

n n' - (IV-1) 

I 

R" 

a;*, m" fcu «te-«3C (iv) *©m 2 tH«-c**). 

^7-^4 £©JiS§^S£ 4 8KD£g£MHC^-efc 
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\ot> 

$3; (iv) *©r tf^T&& 0 

m(i. 0 - 2 ©S£&T&£ 0 
nli, 1 - 5 <Dm%.T*$>2> 0 

a 3 (i v j98m$i 3~i emom^zmb. a#«ncii N *^ 
Ksris^ mmm*. mmm?. tr^mw^, »j >jg§c^ 

ft> 4 %m*V&Z Z bifi#£ L^o n#2&± 

*J Ztf'rJmfr'bmtttlZ'JrtZ < i: t> 1 a©JC^^S /c tt c ft t> ©HC 
fcEt'^§n5 2 i£{±0l*<2^(:iiilT^ b < (±Cft 

zomizftg-tzuftfrBimw^m. 3-30 ©^^^m^^^^L 
( (e„)a 3 ), t'f$n5 2i0iiHf^t5S^it 

LTmffcffJC: ttJKT© ck £*<£tf 

-CH2-, -C(lle) 2 -, -C(Ph) 2 -. -Si(Me) 2 -. 

-Si(Ph) 2 -> - S i (Me)(Ph)-. -CH 2 CH 2 -. 

- C H 2 S i (Me) 2 -, - CH 2 CH 2 CH 2 -. 

- C H 2 C (Me) 2 C H 2 -. - C H 2 C (Et) 2 C H 2 -> 
-CH 2 C(nPr) 2 CH 2 -, - C H 2 C (iPr) » C H 2 - > 



e 
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- C H 2 C (nBu) 2 CH,^ - C H 2 C UBu) 2 C H 2 - , 

- C H 2 C (sBu) 2 C H 2 -. - C H 2 C (cPen) 2 C H 2 -, 
-CH,C CcHex) 2 C H 2 - , - C H 2 C(Ph) 2 C H 2 - . 

- CH 2 C(Me)(Et)CH 2 - > - C H 2 C (Me)GPr) CH 2 -. 

- CH 2 C(Me)(iBu)CH 2 -. - C H 2 C (Me) (tBu) C H 2 - > 

- C H 2 C (Me) (iPen) C H 2 - . - C H 2 C (Me) (Ph) CH,-, 
-CH«C(Bt)(iPr)CH,-. - C H 2 C (Et) (iBu) C H 2 - , 

- CH 2 C(Et)(iPen)CH 2 - > - C H 2 C (iPr)(iBu) CH 2 -, 

- CH 2 C(iPr)(iPen)CH 2 - C H 2 S i (Me) 2 C H 2 - % 

- CH 2 S i (Et) 2 CH 2 -. -CH 2 S i (n-Bu) 2 C H 2 - , 

- CH 2 S i (Ph) 2 CH 2 -, -CH(Me)CH 2 CH(Me)- % 
-CH(Ph)CH 2 CH(Ph)-. -Si (Me) 2 OS i (Me) 2 
-CH 2 CH 2 CH 2 CH 2 -> -S i (Me) 2 CH 2 CH 2 S i (Me) 2 -. 

Cx OC Cx 

a , /^c ^ ; e,si ^c . 

Me lyj 
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n P r tin-7*a i P r li^f 7 7*n h 4 ;t/g£jF U 

n B u \tn-zr?Jim&7F U i B u \t/( 7 7* f- ;t/ g £ ire U sBu 
(isec-7*f-4/g£jF L> t-B u {*tert-7*f- iPen 
|± -f 7 ^ > f - ;l/ 2£ £ L ^ c P e nii^ i'DOf ;H^^t % c 
He x\£-> 2 n^+s/Vug^U Phli7 x-^S^^-r 0 

x 2 tt'^ nc-tt^ (iv) ©x i tmrnvkZo p#2jk 

-touted, X 2 T'^$tl-S^t5C(DStt> SiVMC^-TfeM^o 

fcli;wU7 t *- bm-V&Zz bifiU* b^ c 
KTc, _hE-®5$ (iv-i) t'l^ns^ilT; Kfb^o 
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tBu Me 

I I 

/N^ /CI /N v /CI /-N s /CI 

Me 2 Si Ti Me 2 Si Ti Me 2 Si Ti 

V C1 ^Cl N iK ^Cl 

I I 

tBu Me 



SiMe 3 

/N^ /CI 
Me 2 Si Ti 

^H' ^Cl 
I 

SiMe 3 



H tBu SiMe 3 

I I I 

N N /CI /^ N s /CI • ^/N^ /CI 

[OI ti [01 Ti roi Ti 

^Cl ^Cl ^Cl 
I I I 
H tBu SiMe 3 

(^) tBu tBu 

^Cl ^ ^Cl ^,N^ ^Cl 



LOT Ti T Ti [ Ti 

(^J tBu tBu 
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I ( 



tBu 
I 



• CI 



< Ti 

^Cl 



I 

tBu 



tBu 

/ — N \ /CI 
Me 2 Si Ti 

I 

tBu 



9 

■6 



^Cl 

Ti 

^Cl 



tBu 

Me 2 S / i- N C1 
0 Ti 

M * -I' ^Cl 
MezSi | 

tBu 



SiMe 3 
I 

Nv /CI 
Ti 

I 

SiMe 3 




iPr 
iPr 



tBu 
I 

■N. 



/CI lPr-N^n^ 
Ti Y Ti 

V C1 iPr-V V_n^ 

6 



CI 
^Cl 



I 

tBu 



SiMea 

X Tl 
iPr — — N x ^ 

I 

SiMea 



CI 



tBu 
I 

■N 



r^Ti- 



N 
I 

tBu 



CI 
CI 



tBu 
I 

Me 2 Si-N 



( 



\ /CI 

Me 2 Si-N C1 
I 

tBu 
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U i P r tt-f 77n hVH^^U t B u it tert-7 f- 
■To 

*3&«JJTli. ItflE-^^ (IV-1) T'i$tl5Itii7; K<fc£ 

ifctt7'j-;nt^5, Ta-uss: (iv-2) ti^nsifi 



5C»f»> M* W\ fjE-agst (IV) K*>tf£M 2 t^gS-CfeO> f- 
* - ^7-^A/«s: £©jgsmiM J£©;i&&gIiC 

(II) *<DR ll ~R 20 tmmT*$>Z o 
ml*. 0-2 ©&&T&£ 0 




((EJA 3 ) n M 2 X P 2 



(IV-2) 




R 18 
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nti, 1 ~ 5 O&WtXfo &o 

a 3 \u maz-®tt (iv-i) *©a 3 tmrnxbo, mmm* £ 

fcli^^tlii* bifiK £ Lu 0 n # 2 J[U±©*§£fi «, a 8 

e it. mm-tsm (iv-i) foEt^itfc^ u < a&tm. 

-f£S&gT&£ e ET*3 ft ft, ET^ 

i^n52 4B&_b©£A<2t>K:3igLT8!L U < it Z ti £©S 

( (e.)a»)„ XTpztiz 2®<Dmmw* : ?'£m4t'fz>&&mk 
bxM<ft&}izitm&tmm-&3 i civ) Timtfct,© tif mom 

pit. 0 - 4 ©g&T&So 

x 2 ii. iia-igjC (iv) *©x 2 ti^-e&tK A D y>|^ 

&TtC % ±C-ttSC (IV-2) -Cl$n5Sf#l7; Ktt^tt© 

i»w««titii, tam-f&jZ (io (no ti^ns 



1 
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2 £tz\t 3 T^$£lil7 ^ Kfls£tt#Jf * U^o 

t bT:EftftKli % -r^y. 2,2-^^^;l/P , n/N'> > 2- 

^f^^^, 2.2-2>* 2.3-v* / i-JlzT? > N 2.2.3- 

h 'J >f n-^^^> N 3-y^;i/^> 

2.2-^/ =J-JlKy ? 3,3-i?yf^^V^>, 2. 3-i?^^ 
2.4-i^^ f-.fr'O* > % n-^*-9->s 2- f- ;P 'S * U" 
3-y > ts; Z omWjmBHtfcm ; i/ ? n 

(i. U< 1 0 Q'CBLT-V&O* $^i:ffH<li9 0 
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fib 

(b) c tci *>afi»fi$n**<> aftttd&T 

(1) W^T-H, $ -t; A**Wt<£ig5(B-l) O h *x:/Jgttfr£ 

(2) W®t;i> * x^ A:**:/fl;£-®(B-i) © h ;i/x £ h ^ 

^>£S*U ibn/:&j|?Mi7A ^ x^ A** Wt£#l(B-l) 
tcKKr»lftft7K**^till&»SeRfls** (b) £*JDL*:fft, 

(3) fffi7;l- * A** Wt£<g!i(B-l) ©h*x>»tt£* mm 

MBHtfcmztcitmmmmibAm (b) tijft$tTti87^u 

^ A** Wfc£tl(B-l) ^UfffiS-fr/sSI. S^ffco 

-©^ffl^bti^W^T^ S - V A**S/fl:£$i(B-l) © h;ux 
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